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About the Nature of 
Intelligence (Mindset)
Emmy de Kraker-Pauw1, Floryt van Wesel2,  
Lydia Krabbendam3, and Nienke van Atteveldt3
Abstract
Important adolescents’ career-related decisions might be influenced by 
their beliefs about malleability of intelligence and learning (mindset). We 
combined quantitative and qualitative data to provide in-depth insights in 
the beliefs that 13- and 14-year olds hold about learning and intelligence, 
the factors influencing these beliefs, and the consequences of these beliefs 
in relation to classroom behavior and study choices. To establish students’ 
mindsets quantitatively, we categorized theory of intelligence (TOI) 
questionnaire averaged scores into three levels: entity, intermediate, or 
incremental mindsets, to provide insight into the distribution of the different 
mindset types in our sample (N = 492). The results of this quantitative study 
show that more than half of the students believed intelligence is “fixed” 
(entity mindset), these data showed no effect of gender. To gain more in-
depth insight in the views of these students, focus groups about mindset 
and its influences and consequences were held in a subsample (n = 176). 
The qualitative data provide more nuanced insights, for example, they reveal 
subtle gender differences regarding effort beliefs and motivation. Integrated 
discussion of the quantitative and qualitative results demonstrates that 
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this multimethod approach reflects the complexity of the concept mindset 
better than only the widely used TOI questionnaire.
Keywords
academic motivation, mindset, adolescence, education, gender, qualitative 
methods, quantitative methods
Introduction
Previous research has revealed that in addition to ability, many other factors 
are involved in students’ motivation, achievements, and study-related choices. 
For example, it has been shown that achievements and motivation are 
increased when students have higher levels of social economic status (SES; 
Farooq et al., 2011), better communication and learning facilities, less family 
stress (Mushtaq & Nawaz Khan, 2012), and well-structured learning environ-
ments and teacher support (Klem & Connell, 2004; Meece et al., 2006; Ryan 
& Deci, 2000). In addition to these socio-economic and environmental vari-
ables, students’ beliefs about intelligence and learning might also influence 
their academic achievement, motivation, and classroom behavior. Of these 
various factors, students’ mindsets, or their implicit beliefs about the malle-
ability of intelligence and learning, are of particular interest as these can be 
influenced with interventions (Blackwell et al., 2007; Paunesku et al., 2015; 
Yeager et al., 2019; but see Sisk et al., 2018) and therefore may provide an 
interesting pathway for enhancing motivation, achievements, and adaptive 
study-related choices.
Students can hold different beliefs about their intelligence (Dweck, 1999). 
Some students believe that their intelligence is an entity (also called a “fixed” 
mindset), and that their abilities are largely unchangeable. In this view, mak-
ing mistakes and receiving negative feedback are seen as confirming one’s 
inability. Others believe that their intelligence is malleable, and that it can be 
changed through effort and persistence (incremental, or “growth” mindset) 
(Blackwell et al., 2007; Burnette et al., 2013). Depending on situational fac-
tors such as academic domain (Quihuis et al., 2002), aspects of both mindsets 
may be simultaneously present (Burnette et al., 2013).
Previous research on students’ mindset was mostly quantitative and based 
on test results or grades, and student self-reports (Sisk et al., 2018). The most 
widely used quantitative measure is the theory of intelligence (TOI) question-
naire, which assesses mindset using three to eight self-report items (Dweck, 
1999; Dweck et al., 1995). A recent study combined quantitative with qualita-
tive data to gain a deeper insight in how different conceptions of intelligence, 
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explored qualitatively, affect the self-report questionnaire responses (Limeri 
et al., 2020), thereby demonstrating how qualitative data can enrich quantita-
tive results on mindset. Qualitative approaches to investigating the role that 
students’ mindset may play in their classroom behavior and study-related 
choices are largely lacking, while they may enrich our understanding of fac-
tors influencing mindset, and the behavioral consequences of mindset. To fill 
this gap, we studied students’ mindset using an approach in which we com-
plement quantitative data with qualitative data describing and understanding 
the ideas and views of young adolescents about intelligence and learning, 
classroom behavior,and study choices in more detail.
We focused on students in the preparatory vocational secondary education 
track (abbreviated in Dutch to “VMBO”), for several reasons. First, it is the 
largest track in the Dutch educational system with more than 55% of all stu-
dents attending this type of secondary education (OC&W et al., 2015), making 
this a representative sample of the Dutch population Students with a lower SES 
and with a non-western European background are more frequently found in this 
type of education as compared to other tracks of the Dutch school system 
(Hiteq, 2008; OC&W, Inspection of Education, 2017). Second, as it is a 4-year 
track, students have to make choices regarding their future career (often limited 
to health and care or technology) at the end of the second year (age 13–14). 
That is at a rather early age, compared to students in the other tracks of the 
Dutch system which last longer (5 or 6 years), or with students in other coun-
tries. Previous work suggests that mindset may influence study-related choices 
(Garg et al., 2010; van Aalderen-Smeets et al., 2019; Van Aalderen-Smeets & 
van der Molen, 2016). Moreover, in the Dutch educational system, students are 
grouped into different educational levels directly after leaving primary school, 
at age 12, based on the teacher’s advice combined with standard test scores. As 
students in the VMBO track make career-related choices not long after being 
tracked based on their teacher’s advice, this may provide a relatively strong 
influence on their self-concept (Jerrim & Sims, 2019) and study choices. In 
other words, in this sample, both important consequences of mindset (potential 
influence on study choices) as well as several potential factors influencing 
mindset (teachers expectations and feedback) are all intertwined in this phase 
of the VMBO track. In the following, we will outline factors influencing mind-
set and the potential consequences of mindset in more detail, followed by the 
rationale and research question of this study.
Factors Influencing Mindset
Feedback, including praise or criticism, is one of the powerful factors influenc-
ing learning and achievement (Hattie & Timperley, 2007). External feedback 
4 Journal of Adolescent Research 00(0)
influences how students feel about themselves (positively or negatively), and 
what and how they learn (Dweck, 1999). Not surprisingly, children’s self-con-
ceptions of their abilities and competences are influenced from an early age on 
by comments, values, and feedback from their parents (Brummelman et al., 
2015; Gunderson et al., 2012). At school, responses and feedback that teachers 
provide with regard to the behavior and achievements of their students further 
influence the development of these mindsets (Mueller & Dweck, 1998). The 
type of feedback teachers provide might support the development of a more 
incremental or more entity mindset. In general, feedback focused on a change 
in behavior or effort enhances a more incremental mindset (Dweck, 2006).
Another factor that might influence mindset is gender. Several studies 
have indicated that boys may be more likely than girls to endorse an incre-
mental mindset on intelligence (Dweck et al., 1978; Gunderson et al., 2013; 
but see Macnamara & Rupani, 2017) and tend to be more confident about 
their own abilities (Driessen & Van Langen, 2013). At the same time, girls 
have generally been found to report higher levels of academic intrinsic moti-
vation (Bugler et al., 2015; Rozendaal et al., 2003), to work harder, to dem-
onstrate greater school commitment (Borg, 2014) and to be more motivated 
for doing homework (Bugler et al., 2015; Kitsantas et al., 2011; Xu, 2014); 
all factors that are illustrative of effort and persistence, typically linked to the 
incremental mindset.
In addition to gender differences in general mindset, stereotyped beliefs 
may be present in specific academic domains. Gender-stereotyped beliefs 
already occur at an early age (Bian et al., 2017; Vander Heyden et al., 2015). 
In general, science, technology, engineering and mathematics (STEM) sub-
jects are regarded as “male” (Bian et al., 2017). Especially in these fields, 
practitioners believe that raw, innate talent is the primary requirement for 
success. The under-representation of women in these fields might be related 
to the stereotypical view that women inherently lack such talent (Leslie et al., 
2015).
Behavioral Consequences of Mindset
Several studies have investigated incremental and entity mindsets of students 
and related these to achievement. Ability beliefs and related expectancies for 
success were positively related to performance (Wigfield & Eccles, 2000), 
specifically regarding mathematics scores for girls (Good et al., 2003). 
Furthermore, students having an incremental mindset had higher achieve-
ments across challenging school transitions (Yeager & Dweck, 2012) and 
incremental mindset interventions were shown to improve general test scores 
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(Paunesku et al., 2015; Yeager et al., 2019), although a recent meta-analysis 
shows these effects are small and not always replicated (Sisk et al., 2018).
It is thought that mindset might impact academic achievement by shaping 
responses to academic challenges, setbacks, and feedback: effort-based strat-
egies such as working harder or taking remedial action for example, are found 
to be effective strategies in response to failure, but their use may depend on 
mindset (Blackwell et al., 2007; Hong et al., 1999). Burnette et al. (2013) 
conducted a meta-analysis and found that incremental mindset was nega-
tively related to helpless-oriented strategies and positively related to mastery-
oriented strategies. However, links between implicit beliefs and behavioral 
consequences were also found to be complex and “moderated and mediated, 
and very likely mediated-moderated” (Burnette et al., 2013, p. 680). This 
complexity illustrates that there is no simple link between the construct 
“mindset,” typically quantitatively measured with a brief self-report ques-
tionnaire, and (consequences for) behavior. Therefore, students’ explanations 
or views regarding the nature of intelligence and learning, in the context of 
classroom behavior and study-related choices, might help to understand these 
complex relations (Limeri et al., 2020).
A specific example of where mindset may have important consequences is 
for career choices. The mindset and learning experiences of students may 
have both direct and indirect effects on their career choices, due to their influ-
ence on self-efficacy, outcome expectations and interests (Garg et al., 2010; 
van Aalderen-Smeets et al., 2019; Van Aalderen-Smeets & van der Molen, 
2016). Gender differences in study-related choices may provide an interest-
ing example of the complex interplay of influences to, and consequences of, 
mindset. Beginning as early as secondary education, girls are particularly 
likely to decide against choosing courses in, for example, mathematics and 
science (J. S. Eccles et al., 2004; Nagy et al., 2008; Watt, 2010). Such poten-
tial gender differences are also suggested by other studies, as well as the 
influence of peers and parents (M. Gottfried et al., 2017; Nugent et al., 2015; 
Robnett & Leaper, 2013; Rodrigues et al., 2011; Rozek et al., 2015; Wang & 
Degol, 2013; Watt et al., 2017). But while career choices differences between 
boys and girls are often found to be large, the differences in achievement 
often are found to be rather small (J. Eccles, 2011; Korpershoek et al., 2014; 
Lauermann et al., 2015; Reuben et al., 2014; Sáinz & López-Sáez, 2010). 
Mindset, possibly shaped by stereotyped expectations (see above), may at 
least partly explain this discrepancy. For example, J. Eccles (2011) suggested 
that girls are less likely to make career choices in the field of STEM partly 
because they have less confidence in their STEM abilities as compared with 
boys.
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Rationale and Research Objectives
The overarching aim of this study is a better understanding of young adoles-
cents’ mindset, by complementing questionnaire data with qualitative focus 
group data to gain in-depth insights in the influences to and consequences of 
mindset, just before students make important course and career choices at a 
rather early age. To reach this overarching aim, we designed this study to 
involve the collection and analysis of both quantitative and qualitative data, 
which were collected from the same sample (Creswell, 2003; Creswell et al., 
2003) of Dutch preparatory vocational track students. The quantitative 
research was conducted to generate a clear, numerical picture of the construct 
“mindset” comparable to how the construct is typically measured in previous 
research, using a brief self-report questionnaire (Dweck et al., 1995; Dweck, 
1999). The quantitative data were enriched through collection of open-ended 
qualitative data in a subsample (Creswell, 2003). In this qualitative compo-
nent, we conducted focus groups to explore the views, beliefs, feelings, 
choices, and experiences of students (Kidd & Parshall, 2000; Liamputtong, 
2011; Plummer-D’Amato, 2008; Rabiee, 2004). The qualitative research was 
performed to provide insights into influences to mindset and its consequences 
for behavior, focusing on processes rather than just outcomes (Barbour, 2007) 
and describe the concrete and detailed ideas and views of the participants 
with regard to the malleability of intelligence in the context of classroom 
situations and study choices. Therefore, the qualitative data lead to a deeper 
and more nuanced understanding of factors influencing student’s mindsets 
and more general beliefs, and the processes by which mindsets are related to 
behavior and choices (outcomes). This in-depth information cannot be 
inferred by a brief self-report questionnaire (the standard TOI questionnaire; 
Dweck, 1999; Dweck et al., 1995).
The first objective was to assess the distribution of students’ mindsets for 
the population under investigation (proportion of entity, intermediate or 
incremental mindsets). To compare the results to previous research, this 
objective was addressed using the standard mindset questionnaire (Dweck, 
1999; Dweck et al., 1995). As discussed above, quantitatively obtained data 
might not capture enough of the context and the complexity of the processes 
and factors relating to mindset (influences and outcomes). Therefore, the sec-
ond objective was to obtain richer information regarding students’ mindset in 
the context of classroom behavior and learning, including course and career 
choices, and reactions to teachers’ praise or criticism. Within both objectives, 
we explored gender differences with regard to mindset in the context of class-
room behavior and learning because gender has been frequently identified as 
one of the variables influencing mindset (Dweck et al., 1978; Gunderson 
de Kraker-Pauw et al. 7
et al., 2013) and at the same time is related to the consequences of mindset, 
for example, by influencing study choices (J. Eccles, 2011).
The study can be characterized as a concurrent triangulation design in 
which the qualitative data are used to expand and enrich quantitative data 
(Creswell, 2003). In the qualitative part, we explored students’ beliefs and 
views underlying the information obtained in the quantitative study (Barbour, 
2007), and the results of both strands are combined in an integrated discus-
sion. Quantitative and qualitative results on gender as factor influencing 
mindset can be integrated directly because this was analyzed in both strands 
of data, and quantitative and qualitative data regarding behavioral conse-
quences are linked more indirectly in the discussion as these were not assessed 
in the quantitative study. A nested sample was used, where the full sample 
took part in the quantitative component of the study and a subsample took 
part in the qualitative component.
Quantitative Strand
Method
Participants. The sample (N = 492) were part of a larger study on teachers’ 
and students’ beliefs, who were second-year students at 10 secondary schools 
for preparatory vocational secondary education, spread over 22 mixed-gen-
der classes. Participants ranged in age from 13 to 15 years (Mage = 13.77, 
SD = 0.66); 53.7% were boys (n = 264) and 46.3% girls (n = 228). This 
distribution is representative of the national population of students in prevoca-
tional education (52% male, 48% female). In the Dutch educational system, a 
student’s ability is measured by means of the score on a standardized test from 
the Central Institute for the Development of Assessments (CITO) at the end of 
primary education. The teachers’ advice, combined with this CITO-score, 
determines the type of secondary education for a student. More than 55% of 
the secondary education students are enrolled in the 4-year prevocational 
track; higher levels are “higher general secondary education” (HAVO, 5-year 
track) and preuniversity secondary education (VWO, 6-year track).
Procedure. All schools in one south-western region of the Netherlands (n = 
11) with a track for prevocational education were invited to participate: six 
public schools and five schools with a religious signature. The principals of 
10 of the 11 schools accepted the invitation (one school manager from a reli-
gious school declined to participate). The principals were asked to approach 
key figures within their schools (e.g., staff members, coordinators, section 
managers, and division managers) in the prevocational track for the 
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researchers to visit and present the research project. These contacts then 
approached the teachers working primarily with students aged 13 to 14 years 
(either face-to-face or through email) to invite them to participate with the 
students in their classes.
Participants were informed by the researchers about the aims, procedure, 
and confidentiality of the study in their own classrooms. All procedures of 
the research were in strict conformity with the ethical guidelines of the uni-
versity faculty. Informed passive (opt out) consent was obtained from the 
parents before the start of the study, participants were asked for informed 
consent before taking part. Data collection took place in the period April 
2012 through October 2012. The researcher explained the TOI questionnaire, 
and the participants completed a three-item version of the TOI questionnaire 
individually during a regular lesson, on computers in a computer classroom, 
using an anonymous survey link to guarantee anonymity for privacy 
reasons.
Instruments. We used the original TOI questionnaire (Dweck et al., 1995) 
consisting of three “entity” statements: (a) You have a certain amount of 
intelligence and you really can’t do much to change it. (b) Your intelligence 
is something about you that you can’t change very much. (c) You can learn 
new things, but you can’t really change your basic intelligence. Items were 
scored along a Likert-type scale with six response options: strongly agree (1), 
agree (2), mostly agree (3), mostly disagree (4), disagree (5), strongly dis-
agree (6). The reliability of the TOI questionnaire was calculated by Cron-
bach’s alpha which in the current sample was .78.
Data analysis. To address the first main objective, we categorized subscale 
averaged TOI scores into three levels: entity (≤3), intermediate (>3 score 
<4) or incremental (≥4) mindsets, in accordance with Dweck et al. (1995) 
and Dweck (1999), to provide insight into the distribution of the different 
mindset types in our sample. To explore the role of gender, a chi-square anal-
ysis tested whether the distribution of mindset categories was related to gen-
der. Continuous averaged TOI scores were also compared by gender using 
independent samples t-tests.
Results
Means and standard deviations for boys’ and girls’ scores on the TOI are 
presented in Table 1. These ranged between 1 and 6, with a mean score of 
3.15 (SD = 1.19). Categorizing scores into the three classifications (incre-
mental, intermediate, and entity), most participants (54.3%) demonstrated an 
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entity mindset, with 17.9% demonstrating an intermediate and 27.8% an 
incremental mindset. The chi-square test for gender and mindset categories 
revealed no significant association, χ2(2, N = 492) = .52, p = 77. Also when 
analyzed as continuous variable, boys and girls showed similar scores for 
mindset, t(490) = .49, p = .63.
Qualitative Strand
Method
Participants. The participants in this qualitative component (n = 176) were a 
subsample from the quantitative component. We organized two focus groups 
with four students each in each of the 22 school classes, which resulted in 44 
focus groups. This sample consisted of 88 girls and 88 boys, ranging in age 
from 13 to 15 years (Mage = 13.77, SD = 0.66). The focus groups were sin-
gle-sex to increase the likelihood that participants felt comfortable rather 
than limited in expressing their views regarding differences between girls 
and boys (Morgan, 1997). Participants were selected by choosing every sec-
ond, fourth, sixth, and eighth boy and every second, fourth, sixth, and eighth 
girl from the alphabetical list of names for each school class. We determined 
in advance that if a selected boy or girl did not wish to participate, the next in 
line (10th, 12th etc.) would be invited until a group of four students of the 
same gender had been composed. Because of this, we did not know or screen 
for specific mindsets in the focus group participants. We assumed, but could 
not be sure that participants of the focus groups represented the distribution 
of mindsets of the entire sample. All participants were told that quantitative 
and qualitative results would be anonymous.
Data collection. Within each focus group, data were collected through interac-
tion among the participants as they reflected on and reacted to what was said, 
thereby shaping their ideas (Finch et al., 2003). The small group size created 
Table 1. Means and Standard Deviations of Theory of Intelligence (TOI) Scores 











Boys 264 3.18 1.20 29.2 17.8 53.0
Girls 228 3.12 1.18 26.3 18.0 55.7
Total 492 3.15 1.19 27.8 17.9 54.3
10 Journal of Adolescent Research 00(0)
the opportunity for all participants to take an active role in the conversation. 
A topic list (Figure A1) was used to structure the focus groups, based on a 
number of primary topics: classroom behavior, the learning process, course 
and career choices, reactions to feedback from teachers, and the stable or 
malleable nature of intelligence. For all these topics, differences between the 
characteristics of boys and girls were discussed. We structured the focus 
groups on purpose to begin with the topics related to influences and outcomes 
and to end with mindset (malleability of intelligence). By not explicitly link-
ing the discussed influences and outcomes to mindset, we could examine 
whether and how they were more indirectly linked spontaneously during the 
discussions.
Procedure and design. When children enter secondary school, their parents are 
asked to provide written consent for video/audio recording. All participants 
were informed about the aims and procedure of the research, and they were 
asked to consent to audio recording of the focus groups. Next, parents were 
asked for permission to let their children participate in the research through 
an informed consent form. Confidentiality was guaranteed; at the beginning 
of each session, it was mentioned that everything they said, would be kept 
“between these four walls.” The moderator did not mention any names while 
addressing questions to make sure no identifiable information was stored in 
the audio recordings. Each session was held in a quiet, separate classroom 
during normal classroom hours. Each focus group conversation took about 20 
minutes.
The first author of this article is experienced and trained in conversation 
techniques and coaching and was the moderator in all focus groups. During 
the sessions the moderator promoted debate by asking open questions (see 
Figure A1 for the core questions). The moderator ensured everyone’s partici-
pation and gave all the chance to speak. In case of yes/no answers (e.g., ques-
tions 2b, 3c, 4b), the interviewer always asked follow-up questions, for 
example: “can you tell me some more about that?” “can you explain your 
answer?” or “Can you give an example of that?.” An important task of the 
moderator was to keep the discussion focused and on course. Being a good 
listener, nonjudgmental, and adaptable was necessary in pursuing the likeli-
hood of an open, interactive session.
Data analysis. To ensure the accuracy of the transcription, the analysis of the 
data and the archiving of the data, audio recordings were made of all focus 
groups. Audio recordings storage also contributes to transparency, if future 
investigators would want to re-analyze the data. Due to technical failures, 
however, the recordings of two groups were unusable and therefore excluded 
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from analyses. Transcripts were therefore made of the audio recordings of 42 
focus groups. Units of meanings (one or more words belonging together 
because they jointly form an answer or a thought) were distinguished with 
reference to each topic discussed in the focus groups (Figure A1). In some 
cases, a unit of meaning consisted of a single word, and in others, several 
sentences. Within each topic, subcategories and further subdivisions were 
made through an “open-coding” and “axial-coding” technique (Boeije, 2005). 
Interrater reliability was established through researcher triangulation. Two 
coders (the first author and a trained psychology student) both analyzed the 
first 15 interviews and compared their results to identify common themes. 
After coding these first 15 interviews, no new codes were added. They estab-
lished the final coding scheme, after which they each coded half of the 
remaining interviews. Afterwards, they compared their analyses again and 
checked whether all units of meaning were adequately coded according to 
both researchers. The inductive coding schemes are presented in Figures 
A2–A6. To test for gender differences in the qualitative data, we looked at 
differences in which specific codes were identified in each set of data.
Results
Malleability of intelligence. Analysis of the focus group transcripts revealed 
five dominant beliefs within the context of the malleable or stable nature of 
intelligence. Independent of gender and domain, three of these beliefs were 
consistent with the entity mindset. The first entity belief was summarized as 
“intelligence can’t be changed”: “Intelligence can’t be changed; I’m not 
smart. That’s just the way it is” (18th focus group of girls, fgg 18). The sec-
ond belief was summarized as “effort is useless,” as illustrated by one female 
participant: “No, I don’t understand it easily. I can’t change that, trying 
harder doesn’t help” (fgg 2). One male participant explained this belief 
according to an example: “I don’t study unless I know I’m good at it. If not, 
I don’t. For example, mathematics: I don’t get it at all, so I don’t study for 
it” (4th focus group of boys, fgb 4). The third belief concerned the impor-
tance that the students attached to their teachers’ opinions regarding their 
abilities. Several students accepted the opinions of their teachers in this 
regard as “true.” Their own mindsets were subsequently influenced by the 
opinions of their teachers: “She [the teacher] called me stupid; I believe 
her” (fgg 9). In reference to teacher opinions, one boy cited a teacher who 
had said, “You’re stupid.” Another boy in the same focus group believed 
that his teachers were right, thinking of him as being stupid, “They say it 
[being stupid], and I know that” (fgb 1). For some participants, this belief 
(“you’re stupid”) resulted in an inattentive classroom attitude. In other 
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words, these students reported that they did not pay attention during class or 
invest any effort in their homework.
In contrast to the three entity beliefs, the two other dominant beliefs 
expressed during the focus groups were related to the incremental mindset. 
The fourth belief, shown by a minority of participants, reflected the possibil-
ity of changing their own intelligence. One girl reported: “I think that, by 
learning new things, you remember more. You just learn more, and then your 
intelligence or something improves. I’m sure I can change it” (fgg 18). 
Finally, some participants were convinced that effort could improve intelli-
gence and that studying hard could improve academic achievement: “I can 
improve my academic achievement by studying a lot” (fgg 4).
No gender differences were discerned for beliefs about malleability of 
intelligence: girls as well as boys mentioned the five dominant issues men-
tioned above. For other related topics, for example, classroom behavior and 
learning, which express possible consequences of mindset, the qualitative 
data revealed nuanced gender differences, presented below.
Classroom behavior and learning. With regard to classroom behavior, in gen-
eral students attributed better achievements to efforts: an expression that may 
indirectly indicate an outcome of an incremental mindset. Lack of effort was 
mentioned as an explanation for being downgraded to a lower educational 
track: “I don’t do anything. I’d rather go play with my playstation” (fgb 1). 
Some students doubted their own abilities and shielded themselves in advance 
against disappointing achievements, possibly pointing to outcomes of an 
entity mindset.
A few students mentioned being “more gifted” as an explanation for better 
achievements (alluding to outcomes of an entity mindset). They believed 
their own gender to be more gifted in general. Related to this view was one 
boy’s explanation of the differences between girls’ and boys’ classroom 
behavior. He referred to differences in the brains of boys and girls: “It’s all 
because of our brains; we [boys] rather play soccer and go outside with 
friends” (fgb 7).
Almost all of the participants thought that girls and boys learn in different 
ways (e.g., “we have different brains, we think differently” [fgg 8]), with girls 
being more precise, accurate, and neat. In general, students thought that girls 
tend to achieve better learning outcomes, due to their efforts and more serious 
working attitudes, expressing gender-related consequences of an incremental 
mindset, with boys being less motivated to learn. In one focus group of boys, 
the participants said that the girls in their class have higher marks. They dis-
cussed possible explanations for this, suggesting that “they [girls] probably 
just understand it [the curriculum] better” (fgb 12), which corresponds to 
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outcomes of an entity mindset. A second explanation mentioned by the par-
ticipants for the tendency for girls to achieve better was that the girls proba-
bly study more (i.e., exert more effort, which may be the outcome of an 
incremental mindset).
Interestingly, girls were more likely than boys to provide examples of state-
ments from teachers regarding alleged abilities—both negative: “my teacher 
says I am just a stupid girl” (fgg 9) and positive: “if he [my teacher] says I can 
do it [a task], I just don’t believe him” (fgg 19); “when they [teachers] say I’m 
able to do it, I think, ‘let’s do it,’” (fgg 2). Regardless of domain, girls also 
seemed to be less confident about their opinions, and expressed lower self-
esteem. This was expressed in two different manners. First, some girls used 
specific words (e.g., “insecure”) when talking about their abilities: “Even if I 
make A’s, I won’t move to a higher track. I’m insecure about myself, whether I 
can reach the norm” (fgg 3). Second, throughout the entire conversation, and in 
reference to different items, girls were more likely than boys to use such phrases 
as “I think I can . . .” or “maybe . . .”: “I think you can learn new things” (fgg 
18); “if I work hard, perhaps I can move to a higher academic level” (fgg10); 
“I think I can handle it” (fgg 11). In general, boys did not use the words “think” 
and “maybe,” instead simply stating “I can . . .” or “I can’t . . . .”
Course and career choices. In general, students attributed achievement out-
comes to efforts and working attitudes, coherent to outcomes of an incremen-
tal mindset, although the participants clearly held domain-specific beliefs 
concerning various school subject domains. In several focus groups, students 
expressed that, for some subjects (e.g., mathematics), abilities are innate: 
“I can change it [intelligence], except for mathematics” (fgg 20). When dis-
cussing options for courses and careers, all of the students opted for stereo-
typical course choices, with girls choosing in the field of health and care, 
while boys preferred options of a more technical nature. Although in several 
focus groups students expressed that for some subjects (e.g., mathematics), 
abilities are innate (corresponding to outcome of an entity mindset), they did 
not directly associate ability and career choice.
Two participants from a focus group of boys stated that boys were smarter 
than girls with regard to mathematics: “mathematics, we [boys] understand it 
much more quickly” (fgb 20). Some boys perceived a preferential treatment 
of girls by teachers as being inherent in the opinions of some teachers that 
girls lack ability for the subjects they teach: “some teachers favour girls in 
sports and technical subjects; they are not dismissed when they behave nega-
tively or do not participate, because teachers think that the girls can’t help it” 
(fgb 2). Comments from other boys mirrored this observation: “Girls get bet-
ter marks (in technical subjects), even if they only submit one small project” 
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(fgb 2); “they don’t have to clean up in technology class” (fgb 20). In contrast 
to the boys, none of the girls mentioned being treated any differently or being 
held to lower standards than boys.
Reaction to praise and criticism. Some students reported that they became 
more motivated after receiving praise, noting that praise influences self-con-
fidence: “Then [after a compliment] I think, ok, I’m performing in the right 
way, maybe I can even get it a little better” (fgb 13), corresponding to conse-
quences of an incremental mindset. About a quarter of the participants in our 
study reported never receiving praise, and almost the same number of partici-
pants said that they sometimes receive praise. Most examples of teachers’ 
praise provided by the participants could be classified in the category of 
“general praise or criticism” (e.g., “well done”). About half of the partici-
pants of those who indicated that they received praise stated that it had no 
influence at all on their learning attitudes or motivation. Two reactions were 
somewhat surprising. One boy explained that he tended to decrease his 
efforts after receiving a compliment, concluding that “it [the mark] was 
already ok, so I can take it easy” (fgb 2). One of his classmates declared that 
“compliments don’t motivate me. I try a little bit harder just for one day, and 
not the day after, without them knowing” (fgb 2).
Similar to the perceived lack of influence of compliments, participants 
reported that teachers’ criticism appeared to have little effect. In 38 of the 
focus groups, participants mentioned that, although they regularly received 
criticism from their teachers, most participants were not impressed by critical 
comments: “Then he [the teacher] criticises me, but I just don’t pay attention 
to it” (fgb 8). A few students reported that they intended to try harder after 
criticism, while others expressed the opinion that they thought it had no effect 
on their learning.
Discussion
This study used quantitative (questionnaire) and qualitative (focus groups) 
methods to gain insight into influences to and consequences of mindset in 
13- to 15-year-old adolescents who are about to make important career-
related choices. Below, we first discuss how the qualitative information can 
be used to nuance the quantitative data and generate hypotheses for future 
research. We then discuss the quantitative results in the context of similar 
studies. In the final paragraph, we discuss limitations of the study and impli-
cations of the results for educational practice.
First, in the quantitative study, more than half (54%) of participants 
demonstrated an entity mindset, and only 28% of an incremental mindset. 
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In line with these findings, entity beliefs in the “direct” sense (believing 
“you cannot change your intelligence”) were also expressed by a majority 
of participants in the focus groups. Similarly, “direct” incremental beliefs 
(believing “you can improve your intelligence”) were also articulated, but 
by a minority of the participants. However, when discussing the down-
stream consequences of mindset in the context of learning and classroom 
behavior (outcomes), more differentiated explanations or arguments were 
brought forward in the qualitative data. Participants for example attributed 
achievement outcomes to efforts and working attitudes: (lack of) effort was 
the explanation for good (or bad) learning outcomes. Only a minority men-
tioned being gifted as an explanation for better performance. This suggests 
that when asked directly, many students may be inclined to adhere to an 
entity perspective, but their views about learning and performance may still 
include an important role for effort. This may stimulate further research 
into the determinants and consequences of beliefs about intelligence versus 
beliefs about achievement. Furthermore, the qualitative results demon-
strated that individuals have different mindsets with regard to different sub-
jects. For example, some students expressed that abilities are innate only 
for some subjects (e.g., mathematics). These results are consistent with 
those of previous studies, which suggest that individuals can adhere to 
some aspects of both mindsets simultaneously (Burnette et al., 2013), 
depending upon situational factors (Quihuis et al., 2002), such as academic 
domain. This finding highlights the need to discuss the concept of incre-
mental and entity beliefs with students, for example, within the context of 
their study choices, rather than just in the general sense.
Second, the quantitative data did not reveal any gender differences in 
mindset, and this was echoed by boys’ and girls’ shared direct expression of 
entity beliefs in the focus groups. Yet, subtle differences emerged from the 
discussions related to possible outcomes, such as classroom behavior and 
learning, course/career choices, as well as possible influences such as reac-
tion to praise and criticism. Interestingly, both boys and girls expressed that 
girls achieve better due to them working harder and paying more attention in 
class, reflecting outcomes of incremental beliefs, although the notion that 
girls just understand the curriculum better (outcome of an entity belief) was 
also mentioned. Especially boys demonstrated a kind of indifferent attitude 
toward effort and appeared to be proud of this attitude. This is consistent with 
earlier findings in secondary and high schools in the United Kingdom, that 
boys might adopt an attitude that disregards academic work and proposes that 
hard work is generally incompatible with “cool” masculinity (Jackson & 
Dempster, 2009). This also suggests that more factors than mindset play a 
role in the decision to invest effort.
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Based on their choice of words and expressions, girls in general seemed 
less confident of their opinions, beliefs, and self-esteem compared with boys, 
a notion that is also present in previous literature (Archard, 2012; Herbert & 
Stipek, 2005; OECD, 2015; Watt, 2010). Boys and girls also voiced similar 
views about gender differences in subject and career choices. Stereotypical 
beliefs about abilities that might influence students’ educational choices (J. 
Eccles, 2011) emerge at an early age (Bian et al., 2017; Vander Heyden et al., 
2015). The stereotypical course or career choices expressed by participants—
with boys opting for technical subjects and girls opting for subjects relating 
to health and care—were only to a very limited extent explicitly associated 
with beliefs about differences in brains and mindsets. However, several boys 
expressed the belief that girls are less able to do STEM topics. Regarding 
possible influences on mindset, several boys expressed the belief that teach-
ers adjust their expectations and feedback to the presumed lower ability of 
girls in STEM topics. Girls mentioned more often than boys that they received 
comments—both positive and negative—from their teachers regarding their 
abilities, regardless of domain. A previous study reported that girls perceived 
lower teacher ability expectations for their mathematical success (Lazarides 
& Watt, 2015), but this pattern did not emerge from our focus group data.
In sum, the qualitative data confirmed the presence of directly expressed 
entity beliefs in a majority of students, but in the discussions of classroom 
behavior and learning, it appeared that students nonetheless attribute achieve-
ment to a large extent to effort. No quantitative gender differences emerged, 
but the qualitative information suggested that boys and girls both believe 
there are gender differences in factors that may be possible outcomes of 
mindset, such as in classroom behavior and learning, investing effort, and 
course/career choices; as well as factors that may possibly influence mindset, 
such as reactions to praise and criticism and dealing with feedback. It should 
be noted that, as mentioned above, it is likely that more factors than mindset 
play a role in the decision to invest effort. One likely powerful factor, espe-
cially in this age group, is the fact that working hard may be associated with 
an “uncool” reputation (Jackson & Dempster, 2009), an opinion that in this 
study was expressed by boys in particular. Even if a student thinks that effort 
is useful, he or she must be motivated to make that effort. The different ways 
participants talk about effort emphasizes the complex nature of mindset and 
its consequences.
Mindset in the (Inter)national Context
Our quantitative results are in contrast to findings from a study with 233 
older undergraduate students from two American universities, where 29% 
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demonstrated an entity mindset and 71% of participants believed that general 
intelligence could be improved through efforts (incremental mindset) (Lee 
et al., 2012). In a study among 349 pediatric residents and attending pediatri-
cians (Jegathesan et al., 2016) with a response rate of 50%, participants were 
equally distributed between mindsets, with 49% “entity” and 51% “incremen-
tal” (however, no intermediate category was used). In an American study 
among secondary and elementary school students (Dweck, 1999), participants 
demonstrated incremental and entity mindsets in equal proportions (40%), and 
20% demonstrated an intermediate mindset.
The discrepancy between the results of these studies could be partly due to 
differences in the composition, for example, ability or age, of the samples. 
The participants in the study of Dweck (1999) were students attending three 
secondary schools (age range 15–17 years) and 17 primary schools (age 
range 5–9 years) in areas of higher than average deprivation (lower SES). All 
of the participants in our study (age range 13–15 years) were attending pre-
vocational secondary education. The average age of participants could have 
influenced their mindsets with regard to their abilities, as mindsets might 
develop with age. Future research can help to clarify this discrepancy.
The mindset outcomes of the three American studies mentioned above 
(Dweck, 1999; Jegathesan et al., 2016; Lee et al., 2012) might also have been 
influenced by country of origin or a cultural aspect, for example, the 
“American dream.” This belief that everyone prepared to work hard can 
reach the top, could explain the stronger tendency toward the incremental 
mindset in the American studies compared to the results in our study. The 
educational culture in the Netherlands presents a situation which is described 
as a “culture of C’s” (Westenberg, 2011). Score C (In Dutch: a 6 out of 10) is 
normative and sufficient, so there is no need for students to show off. For 
decades, the Dutch educational system invested especially in students who 
were performing at a low level. The drawback was that more gifted students 
were not challenged to reach the best of their capacities. The Dutch educa-
tional system can be characterized as egalitarian, with little spotlight on high-
performing students, or even the opposite: good performers often face lack of 
understanding and exclusion and receive little attention from their teachers 
(OC&W, Ministry of Education, Culture & Sciences, 2013). Furthermore, as 
mentioned in the Introduction, the Dutch educational system tracks students 
into different educational levels directly after leaving primary school, mainly 
based on the teacher’s advice combined with standard test scores. Depending 
on the SES of the parents, students with a comparable intelligence quotient 
(IQ) and standard test scores are more likely to receive advice for a higher 
(richer, higher-educated parents) or lower (poorer, lower-educated parents) 
track of the school system (Bakker et al., 2007; OC&W, Inspection of 
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Education, 2016; Van den Bergh et al., 2010). This double standard might 
negatively impact students’ mindset and behavior in the prevocational track: 
working hard might not lead to advice for a higher track if you are a student 
with a lower social economic background. The Dutch “culture of C’s” and 
early educational tracking versus the culture of the “American Dream” might 
influence the development of a mindset in two opposed directions, with the 
American culture stimulating the development of a more incrementally ori-
ented mindset. Future research may further investigate this hypothesis.
Measuring mindsets through the questionnaire, we found no significant 
differences between boys and girls. This lack of gender differences is in line 
with a recent study in adults (Macnamara & Rupani, 2017) but contrasts with 
that of earlier studies (Diseth et al., 2014; Gunderson et al., 2013) indicating 
that boys were more likely than girls to endorse the incremental mindset. As 
discussed above, the qualitative data capture also more indirectly expressed 
influences on and consequences of mindset and revealed subtle gender differ-
ences. Future qualitative studies may therefore shed more light on the more 
subtle influences of gender on mindset.
Implications for Educational Practice
The integrated discussion of the quantitative and qualitative results suggests 
that the mindset of students captures a complex set of beliefs that is not nec-
essarily coherent. The qualitative data suggested that views on downstream 
consequences of mindset in the context of learning and classroom behavior 
may reflect incremental beliefs more so than more directly expressed beliefs 
about intelligence. The finding that students generally endorse the notion that 
better performance is related to effort may offer a useful starting point for 
educational interventions. Another observation from the qualitative results 
was that students expressed mixed reactions to the feedback they received 
from their teachers. About a quarter of the students reported never receiving 
praise and about the same number of participants reported sometimes receiv-
ing praise. About half of the participants who received it, stated that praise or 
criticism from teachers had only little effect on their learning attitudes or 
motivation. At the same time, several students expressed that beliefs about 
their own abilities were influenced by the opinions of their teachers. Based on 
these focus group reflections, it may be useful to promote further awareness 
among teachers on how feedback can be optimized to promote student moti-
vation and learning.
In addition, there is some evidence that mindset interventions are benefi-
cial for specific groups of adolescents. Sisk et al. (2018) examined in two 
meta-analyses the effectiveness of mindset interventions on academic 
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achievement and potential moderating factors. They concluded that overall 
effects were weak. However, some results suggested that students with low 
SES or who are academically at risk, might benefit from mindset interven-
tions. Therefore, it might be interesting to study the impact of mindset inter-
ventions on the longer term and on study-related choices in specific groups of 
adolescents.
Limitations and Suggestions for Future Research
This study is subject to several limitations. First, the results provided insight 
into beliefs and views of 13- to 15-year-old students, in the prevocational 
track of Dutch education. Thus, it is possible that the findings are not gener-
alizable to students in other tracks or other educational systems. Second, 
although focus groups are useful for collecting opinions, views, and beliefs, 
the method relies on assisted discussion to produce results. Group dynamics 
can play an important role, with participants who held explicit opinions pos-
sibly dominating the discussions (Leung & Savithiri, 2009), or vice versa, too 
much consensus may be generated. We analyzed all available material, 
although we reached theoretical saturation already at 15 interviews (i.e., no 
new coding labels were found after coding 15 interviews) because every new 
interview might still elucidate a new aspect and deepen the results (Boeije, 
2005). The same results could be achieved with a lower number of focus 
groups; however, a larger number of interviews might contribute to ascertain-
ing the reliability.
Third, the data generated in our study were not suitable for linking state-
ments that the participants made in the focus groups to specific mindset cate-
gories because all data were processed anonymously. A limitation of this 
approach was that we did not screen for specific mindsets in the focus group 
participants. In future, it might be interesting to combine quantitative and 
qualitative data for each individual, which might more specifically elucidate 
nuances in the beliefs that students hold with regard to intelligence and con-
tribute to explaining students’ classroom behavior, learning, and motivation. 
For example, it would be very useful to know if students with high incremen-
tal beliefs experienced teacher influence to the same extent as students who 
reported entity beliefs. In future studies, it would be interesting to investigate 
the alignment between the amount of entity and incremental beliefs in the 
quantitative and qualitative data. This might raise the question how to measure 
mindsets: it might be valuable to design additional methods of measuring 
mindsets, which do justice to the complexity of the concept. As we found that 
mindset might depend upon situational factors, another interesting possibility 
for future studies could be to unravel mindsets in different educational settings 
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(other educational tracks) or with regard to specific academic subjects or situ-
ations (e.g., mindset in the context of collaborative working or project-based 
learning).
Another limitation might be the possibility that the concept of 
“intelligence” has been interpreted in different ways by participants. For 
example, some students might have interpreted intelligence in terms of 
“academic skills,” while others might have interpreted it as a general mental 
capability involving such abilities as reasoning, planning, problem-solving, 
abstract thinking, comprehension of complex ideas, comprehension of the 
surroundings, figuring out what to do, learning quickly, and learning from 
experience (Gottfredson, 1997). A recent study demonstrated that different 
conceptualizations of intelligence indeed impact responses on mindset ques-
tionnaires (Limeri et al., 2020).
In the qualitative data, we found some subtle differences between boys 
and girls regarding mindset in associations with learning and classroom 
behavior. Further research on the relationship between mindset concerning 
intelligence and the well-being of students might provide insight into differ-
ences between boys and girls in terms of self-confidence. Studies on the asso-
ciation between the mindsets of students and their observed classroom 
behaviors could further enhance our understanding of behavioral and learn-
ing processes in classrooms, specifically regarding the relationships between 
mindset and its possible outcomes, such as effort and motivation. Furthermore, 
in future studies, it would be interesting to look at relations across the codes, 
for example, mindset in relation to classroom behavior.
In conclusion, our approach of studying the complex concept of mindset 
showed how qualitative data can nuance and enrich quantitative results. 
The quantitative data suggested that the majority of students expressed 
entity beliefs. While the qualitative data confirmed the presence of directly 
expressed entity mindsets, in the discussions about classroom behavior, 
learning, and study choices, which can be seen as possible consequences of 
mindset beliefs, it appeared that students nonetheless attribute achievement 
to a large extent to effort. No quantitative gender differences emerged, but 
the qualitative information suggested that boys and girls both believe there 
are gender differences in responding to possible influences on mindset 
(e.g., praise and feedback) as well as in possible consequences of mindset 
(e.g., classroom behavior and effort). In sum, triangulation of quantitative 
and qualitative data seemed to capture the complexity of the concept of 
mindset, and its possible influences and outcomes, better than quantitative 
data alone.
de Kraker-Pauw et al. 21
Appendix
1. Classroom behaviour
a.  Can you tell me something about your, and your fellow students’ behaviour dur-
ing lessons?
b. Do you think there are differences between boys and girls in classroom behav-
iour? If so, can you describe them?
2. Learning process
a. What are important issues which have to do with “learning” in your opinion? 
b. Do you think there are differences between boys and girls in the learning 
process? 
3. Course and career choices
a. Have you already made your decisions regarding course-choice next year?
b. What arguments do you have for this choice?
c. Do you notice any differences between girls and boys regarding course and 
career-choices?
4. Teachers’ feedback
a. Do teachers provide feedback to you, if so could you provide some examples?
b. Does your teachers’ feedback influence your behaviour?
c. What is in your opinion important for teachers when they provide feedback? 
5. Differences in boys’ and girls’ classroom- and learning behaviour, mindset
a. Do you think intelligence is malleable or stable?
b. Do you think there are differences between girls and boys regarding (malleabil-
ity of) intelligence?
Figure A1. Focus groups: topic list with main questions.
Topic item Open-coded Subcategory        Subdivision
 Learning process Achievement        
                                    not serious
                                        lack of effort        downgrading















Figure A2. Example of a construction of the inductive coding scheme with 
subdivisions belonging to the topic “learning process.”
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Topic item Open-coded Subcategory        Subdivision
                                    Entity                                    Intelligence can’t be changed
                                                                                Effort is useless   
Mindset
Malleability 
of intelligence                                                          Influence of teacher’s entity beliefs   
                                                                                 Intelligence is malleable                   
           Incremental
                                                                                 Effort improves learning outcomes   
Figure A3. The construction of the inductive coding scheme with subdivisions 
belonging to the topic “mindset.”
Topic item Open-coded Subcategory        Subdivision                                                              
                                                                                                                     yes            cooperation      
                                                                                                                                       temperament 
Classroom                  towards classmates     differences between                                                 
behaviour                                                        boys and girls                        no
                                    towards teachers        differences between              yes            obedience 
                                                                        boys and girls                                         asking for help
no
Figure A4. The construction of the inductive coding scheme with subdivisions belonging 
to one subcategory of the topic “classroom behavior including gender differences.
self-competence
made argument                                         future career 





Course/career choice: Decision   
not yet made                                                                             teachers           results      
Figure A5. The construction of the inductive coding scheme with subdivisions 
belonging to the topic “course- and career choices.”
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